Abstract -Antimicrobial activities of methanol, ethanol, water, and CH2Cl2 extracts from Fritillaria unibracteata Hsiao et K.C. Hsia and F. ussuriensis Maxim. were investigated by disk-agar diffusion method. The result showed comparatively strong antimicrobial activity against several microorganisms. The extracts from F. unibracteata and F. ussuriensis dosedependently increased the activity. However, water and CH2Cl2 extracts showed no antimicrobial activity against 7 microorganisms. Especially, against the most sensitive microorganism Staphylococcus epidermidis, methanol extracts at highest concentration of 20 mg/mL exhibited the largest clear zone on plate by 6-12 mm and ethanol extracts on plate by 6-10 mm.
Introduction
In recent years, with the rapid development of natural products research and the general improvement in life quality, people are increasing food demand. Consumers pay initially more attention to the biological function of the food itself and its freshness when buying food, the food materials on the market go through a procedure of minimum heating and processing only in order to meet consumer demand (Branen, 1975) , however, while the biological function of the food is guaranteed by this processing method, the microorganisms existing in materials can survive at same time (Jang et al., 1999; Jang and Han, 2002) . To reduce the damage of these microorganisms on human body and prevent microbial contamination (Kim et al., 2004) on food, the food preservatives are added to inhibit the bacteria proliferation. Due to the low prices of artificial preservatives and the synthetic preservatives used mostly on the market (Nakamura et al., 1991; Ramos et al., 2003) many scholars reinforce the plants study considering the food safety, hoping to find a natural preservative (Seeram et al., 2006) . Because natural preservatives can avoid toxicity issues caused by synthetic preservatives, purification researches on antibacterial compounds from plant resources are getting more and more concerns (Song et al., 2003) . Currently, it is reported that natural preservatives have been extracted from the chives, chrysanthemum, aromatic plants, Ulmus pumila, Houttuynia cordata (Wang et al., 1993) .
Fritillaria unibracteata Hsiao et K.C. Hsia and F. ussuriensis Maxim. have the effect of clearing heat and moistening lungs (Chen et al., 2007) , and eliminating carbuncle, so that it is commonly used in the Hyperactivity dry cough (Gao et al., 2000) , dry cough with little phlegm, laboring cough, bloody sputum (Li et al., 2002) , breast abscess, and lung abscess (Zhang et al., 2004; Li and Li, 1998; Bauer et al., 1996) . The prior in vitro studies on the genus of Fritillaria suggested that verticinone, imperialine and imperialine 3-β -glucoside, 3β-acetylimperialine and sinpeinine A may have effective anti-asthmatic activity (Lin et al., 2006) , antitussive, expectorant and anti-inflammatory activities (Wang et al., 2012) . Alkaloids were found to be the major biologically active ingredients in genus of Fritillaria.
This study was conducted to determine mainly the antimicrobial activity of various solvent extracts including methanol extract, ethanol extract, dichloromethane extract and water extract from F. unibracteata and F. ussuriensis, providing the basic information for further development and utilization of the medicinal plants. 
Materials and Methods

Materials
Fritillaria unibracteata samples were supplied by Prof.
Chen Zhi of China-Korea Qinghai-Tibetan Plateau Institute, and F. ussuriensis samples were purchased from the materials storehouse of Korean traditional medicine.
Apparatus
Apparatus used in this study are listed in the following Table 1 .
Bacteria
The bacteria used in the experiment were as follows: 6 kinds 
Determination of antimicrobial activity
The antimicrobial activity of Fritillaria unibracteata and F. ussuriensis is determined by disk-agar diffusion method (Bauer, 1996) . The various extracts treated from the corresponding reagents were methanol extracts, ethanol extracts, CH2Cl2 extracts, and water extracts given with concentrations of 5, 10, 15, 20 mg/mL. The extracts were filtered by 0.45 ㎛ membrane filter, Millipore Co., USA. Extracts of different concentrations from every solvent were added on a steriletreated filter paper (filter paper disc 8 mm, Whatman, USA), and the paper were attached on the medium. And then, the containers treated with the extracts were incubated for 24~ 28 hours in the adapted temperatures (37℃), measured the diameter of clear inhibition (mm) of filter paper around after 24 hours, compared the antibacterial activity by extract.
Results
Antimicrobial activity of F. unibracteata and F. ussuriensis show in Table 4 
Discussion
The extracts from F. unibracteata and F. ussuriensis dosedependently increased antimicrobial activity. It is shown from Table 4 and Table 5 This experiment can be summarized as follows; Staphylococcus aureus was the sensitive microorganism to the dichloromethane and water extracts from F. unibracteata and F. ussuriensis.
The bacterium is known to be a common respiratory pathogen (Nakamura et al., 1991; Jang et al., 1999) , and has some inhibitory role to Listeria monocytogenes which is a common pathogen causing food poisoning (Wang et al., 1993) . Candida albicans as a common pathogen causing gastroenteritis was more susceptible to the extracts (Branen et al., 1975; Gao et al., 2000) . Therefore, it was concluded that methanol and ethanol extract of F. unibracteata have potent anti-microbial activity for the supportive treatment on respiratory diseases, food poisoning, and gastroenteritis diseases.
